Diallyl disulfide and diallyl trisulfide protect endothelial nitric oxide synthase against damage by oxidized low-density lipoprotein.
Garlic is viewed as an effective health food against atherosclerosis. In this study, we examined whether diallyl disulfide (DADS) and diallyl trisulfide (DATS) protect endothelial nitric oxide synthase (eNOS) activation against oxidized LDL (ox-LDL) insult and through what mechanism. We found that DADS and DATS reversed the suppression of eNOS Ser1177 phosphorylation by ox-LDL, and wortmannin abolished the reversal by DADS and DATS. Similarly, the inhibition of cellular cGMP and nitric oxide production by ox-LDL was reversed by DADS and DATS (p<0.05). This increase in nitric oxide bioavailability by the allyl sulfides was attenuated by wortmannin. Immunoprecipitation assay revealed that DADS and DATS preserved the interaction of eNOS with caveolin-1 in the membrane. In addition, DADS and DATS suppressed the reduction of the cellular eNOS protein content by ox-LDL. When cycloheximide was added to block protein synthesis, DADS and DATS suppressed eNOS protein degradation similarly to that noted by MG132. Ox-LDL increased chymotrypsin-like proteasome activity, and this increase was inhibited by the allyl sulfides and MG132 (p<0.05). These results suggest that DADS and DATS protect eNOS activity against ox-LDL insult. This protection can be attributed partly to their mediation of phosphatidylinositol 3-kinase/protein kinase B signaling and prevention of eNOS degradation.